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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

TOHEPLY REFER YO

NAPEN-D .
£('7 SEF 13

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrme:

Inclosed is the Phase I Inspection Report for Sylvan Lake Dam in
Burlington County, New Jersey which has been prepared under
authorization of the Dam Inspection Act, Public Law 92-367. A brief
assessment of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Sylvan Lake Dam, a high hazard potential
structure, is judged to be in poor overall condition. Also, the
spillway is considered seriously inadequate siuce 13 percent of the
Probable Maximum Flood (PMF) would overtop the dam. The seriously
inadequate spillway is assessed as an UNSAFE, non-emergency condition,
until more detailed studies prove otherwise or corrective measures are
completed. The classification of UNSAFE applied to a dam because of a
seriously inadequate spillway is not meant to indicate the same degree
of emergency as would be associated with an UNSAFE classification
applied for a structural deficiency. It does wmean, however, that
based on an initial screening, and preliminary computations, there
appears to be a serious deficiency in spillway capacity so that if a
severe storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard to loss of life
downstream from the dam. To insure adequacy of the structure, the
following actions, as a minimm, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within three months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should be provided.
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b. Within three months from the date of approval of this report,
engineering etudies and analyses should be performed to determine the
dam's embankment and foundation condition and structural stability,
This should include test borings to determine material properties
relative to stability and seepage and installation of piezometers to
facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. The following remedial actions should be completed within
three months from the date of approval of this report:

1. All trees and brush should be removed from the dam and
the embankment area where the trees have been removed should be
backfilled and regraded.

2. The swampy region beginning immediately downstream of the
dam should be monitored regularly for any signs of increased seepage
and/or turbid water.

3. A reservoir drain system should be designed and
incorporated into the structure.

4. The embankment slopes should be protected with a
vegetative cover or riprap.

d. The Owner should develop and implement a wmaintenance and
inspection checklist similar to the one in this report, to insure that
all items are maintained on a regular basis.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Thomas B. Evans of the
Fourth District. Under the provision of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available,
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Honorable Brendan T. Byrne

4
An important aspect of the Dam Safety Program will be the
iwplementation of the recommendations made as a result of the
inspection, We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

7 ¢C
1 Incl AMES G. TON

As stated Colonel, Corps of Engineers
ﬂ/oiltrict Engineer

Copies Furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
: P.0. Box CNO29

E Trenton, NJ 08625

John O'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
”* ; N.J. Dept. of Environmental Protection
g P.0. Box CNO29
Trenton, NJ 08625
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SYLVAN LAKE DAM (NJOO151)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 13 April 1979 by O'Brien & Gere Engineers
Inc. under contract to the U.S. Army Engineer District, Philadelphia,
in accordance with the National Dam Inspection Act, Public Law 92-367.

Sylvan Lake Dam, a «igh hazard potential structure, is judged to be in
poor overall condition. Also, the spillway is considered seriously
inadequate since 13 percent of the Probable Maximum Flood (PMF) would
overtop the dam. The seriously inadequate spillway is assessed as an
UNSAFE, non-emergency condition, until more detailed studies prove
otherwise or corrective measures are completed. The classification of
UNSAFE applied to a dam because of a seriously inadequate spillway is
not meant to indicate the same degree of emergency as would be
associated with an UNSAFE classification applied for a structural
deficiency. It does mean, however, that based on an initial
screening, and preliminary computations, there appears to be a serious
deficiency in spillway capacity so that if a severe storm were to
occur, overtopping and failure of the dam would take place,
significantly increasing the hazard to loss of life downstream from
the dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within three months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980, In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should be provided.

b. Within three months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
dam's embankment and foundation condition and structural stability.
This should include test borings to determine material properties
relative to stability and seepage and installation of piezometers to
facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. The following remedial actions should be completed within
three months from the date of approval of this report:

1. All trees and brush should be removed from the dam and
the embankment area where the trees have been removed should be
backfilled and regraded.
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2., The svampy region beginning immediately downstream of the
dem should be monitored regularly for any signs of increased seepage
and/or turbid water.

3. A reservoir drain system should be designed and
incorporated into the structure.

4. The embankment slopes should be protected with a
vegetative cover or riprap.

d. The Owner should develop and implement a maintenance and

inspection checklist similar to the one in this report, to insure that
all items are maintained on a regular basis.

APPROVED:

S G. TON

District Engineer

DATE: /.5 ém"é‘- /525

l7¢

Colonel, Corps of Engineers
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS .
CUSTOM HOUSE~-20 & CHESTNUT STREETS f
PHILADELPHIA, PENNSYLVANIA 19108 I

N HEPLY REFER TO

7 SEP 1919

Honorable Brendan T. Byrne
Governor of New Jersey
Treaton, NJ 08621

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of
Non-Federal Dams within the State of New Jersey. Sylvan Lake Dam
(Federal 1.D. No. NJOO151), a high hazard potential structure has
recently been inspected. The dam is owned by the City of Burlington
and is located on Mill Stream approximately two miles upstream from
Burlington.
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Using Corps of Engineers screening criteria, it has been determined
that the dam's spillway is seriously inadequate since approximately 13
percent of the Probable Maximum Flood would overtop the dam. The
seriously inadequate spillway is assessed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise, or corrective |
measures are completed. The classification of UNSAFE applied to a dam E
because of a seriously inadequate spillway is not meant to indicate 4
the same degree of emergency as would be associated with an UNSAFE
unclassification applied for a structural deficiency. It does mean,
however, that based on an initial screening and preliminary
computations, there appears to be a serious deficiency in spillway | 4
capacity so that if a severe storm were to occur, overtopping and
failure of the dam could take place, significantly increasing the
hazard potential to loes of life downstream from the dam. As a result
of this UNSAFE determination, it is recommended that the dam's owner
take the following measures within 30 days of the date of this letter:

a. Engage the services of a qualified professional consultant to
more accurately determine the spillway adequacy by using more detailed
and sophisticated hydrologic and hydraulic analyses, and to recommend
any remedial measures required to prevent overtopping of the dam.

L e
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Honorable Brendan T. Byrne

b. 1In the interim, a detailed emergency operation plan and
downstream warning system should be developed. Also, round-the-clock
surveillance should be provided during periuds of unusally heavy
precipitation.

A final report on this Phase I Inspection will be forwarded to you
within two months.

Sincerely,

: L. d
Z’QVL.J
Colonel, Corps of Engineers
District Engineer

Copies Furnished:

Dirk C. Hofman, Actg. Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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DELAWARE RIVER BASIN

Name of Dam: Sylvan Lake Dam
County & State: Burlington County, New Jersey
Inventory Number: NJ 00151 ]

PHASE | INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
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Prepared by:

OBRIEN & GERE ENGINEERS, INC
' JUSTIN & COURTNEY DIVISION

For

DEPARTMENT OF THE ARMY
Philadelphia District, Corps of Engineers
Custom House-2nd & Chestnut Streets
Philadelphia, PA 19106
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may pose
hazards to human 1ife or property. The assessment of the general condition
of the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are beyond
the scope of a Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. It is
important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition of
the dam will continue to represent the condition of the dam at some point
in the future. Only through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general con-
dition and the downstream damage potential.
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Sylvan Lake Dam ID #NJ 00151

State Located: New Jersey

County Located: Burlington

Stream: Mill Streamo &
Coordinates: Latitude 40~ 03.3', Longitude 74~ 51.5'

Date of Inspection: April 13, 1979
ASSESSMENT

Based on visual observations made during the date of the inspection,
information made available by New Jersey DEP, and conversations with the
Owner's representative Sylvan Lake Dam (owned by the City of Burlington,
N.J.) is considered to be in overall poor condition.

The dam is an earth embankment approximately 940 feet long and 18
feet high at its maximum section. It appears to be an irregularly placed
dumped fill. The entire embankment has no form of slope protection either
vegetative or riprap. There are large trees growing on both the upstream
and downstream slopes.

The spillway consists of a channel averaqing 5 feet in width with side
slopes of about 2H:1V which extends from the left side of the dam a distance
of approximately 5,100 feet to its confluence with Tanner Brook.

The 20 acre reservoir is used for recreation by local residents.

Just downstream of the toe of the embankment there is a wet reaion
which extends downstream for hundreds of yards in the floor of Mill Stream
Valley. The ground in this region is very soft with pools of murky, rust
colored water 6 to 8 inches deep. There is evidence of seepage along the
face of the downstream embankment 3 to 4 feet above the toe. There are
rust colored stains on old tires and assorted debris in the valley 6 to
12 inches higher than the existing surface of the murky rust colored water.

Examination of the results of the hydrologic and hydraulic analyses
indicate that the spillway is capable of passing 12 percent of the Probable
Maximum Flood (PMF) without overtopping of the embankment. The PMF is the
Spillway Design Flood (SDF). Failure of the dam would cause extensive
additional property damage and probable loss of 1ife downstream in the
City of Burlington. The capacity of the spillway system is therefore
classified as "Seriously Inadequate." The dam is considered to be "Unsafe
(non-emergency)" and is in the "High" hazard category.

Recommendations and remedial measures which should be initiated very
soon are as follows:




v rage

a. Facilities.

: 7. A detailed hydrologic and hydraulic study should be made and
ii' the need and type of mitigating measures should be determined.

2. A subsurface investigation program should be initiated to '
determine the composition and in situ properties of the earth embankment §

and foundation materials. The investigations should be supervised by a 3
licensed professional engineer experienced in the design and construction 3
of dams.

3. A stability analysis should be performed for the embankment
based on the results of the field investigaticns. This analysis should
be performed under the direction of a licensed professional engineer ex-
perienced in the design and analysis of dams.

4. Piezometers should be installed in the embankment and foundation
to measure pore pressures.

5. A1l trees and brush should be removed from the dam and the
embankment area where the trees have been removed should be backfilled and
regraded.

R

6. The swampy region beginning immediately downstream of the dam
should be monitored regularly for any signs of increased seepage and/or
turbid water.

7. A reservoir drain system should be designed and incorporated
irnto the structure.

B LT .,

8. The embankment slopes should be protected with a veaetative
cover or riprap.

R

b. Operation and Maintenance Procedures .

1. A downstream warning system should be developed. During periods
of heavy rainfall, the dam should be monitored and downstream residents
should be alerted in the event of an impendina failure.

2. The Owner should develop and implement a maintenance and in-
spe$tion checklist to insure that all items are maintained on a reqular
basis.

O'BRIEN & GERE ENGINEERS, INC.
JUSTIN & COURTNEY DIVISION

L eam— vate: 3 Leqoue? (T77
New Jersey Registration No, 24916 _ A;.ﬁit Q\_
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SYLVAN LAKE BAM , BURLINGTON COUNTY , NEW JERSEY
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
¥ SYLVAN LAKE DAM
NDI I.D. NO. NJ-00151

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. This report is authorized by the Dam Inspection Act,
Public Law 92-367, and has been prepared in accordance with contract
#DACW 61-78-C-0052 between 0'Brien & Gere Engineers, Justin & Courtney
Division and the United States Army Corps of Engineers, Philadelphia
District.

b. Purpose of Inspection. The purpose of this inspection is to
evaluate the structural and hydraulic condition of the Sylvan Lake Dam
and appurtenant structures and to determine if the dam constitutes a
hazard to human life or property.

1.2 Project Description

a. Description of Dam and Appurtenarces. (Information obtained
from the New Jersey Department of Environmental Protection (DEP), Trenton,
New Jersey).

Sylvan Lake Dam is an earth fill embankment composed of fine sand,
some clay, and a timber core wall. The embankment which has a horseshoe
aIignment is approximately 940 feet long with a maximum height of about
18 feet.

A channel averaging 5 feet in width with side slopes of about
2H:1V extends from the left side of the dam a distance of approximately
5,100 feet to its confluence with Tanner Brook. This channel is the only
spillway or outlet facility for releasing flow from the reservoir without
overtopping the dam. The channel flows through a 25 foot long, 6 foot wide
by 3 foot high semi-circular culvert about 340 feet downstream from the lake.
At a point about 440 feet downstream from the lake, the channel is constricted
to less than 3 feet by a vertical timber wall on the right side and heavy e
brush on the left side (looking downstream). For the next approximately
3,500 feet the banks are overgrown with trees and brush as the channel flows .
through an area known as Town Estates. Approximately 3,900 feet downstream |
of the impoundment, the channel passes through two 48-inch corrugated metal, J
25-foot long culverts under Salem Road. 600 feet further downstream the |
channel passes throuah twin 25-foot long, 4-foot wide by 2-foot high semi-
circular culverts. About 1,000 feet downstream of Salem Road, the channel
passes through twin 10-foot long, 4-foot wide by 2 foot high semi-circular 13
culverts. One of these culverts is partially crushed. 200-feet further
downstream the channel empties into Tanner Brook (Approximately 5,100 feet i
downstream of the lake).

<Y




An auxiliary channel branches off the main outlet about 180 feet
downstream from the lake. The auxiliary channel is aligned approximately
normal to the main outlet channel; has a bottom width of about 6 feet,
side slopes averaging 1:1, and a crushed stone invert. About 20 feet from
the main channel there are twin, 30-inch culverts, 20 feet long. Sandbags
have been placed around the culverts in both faces of the embankment and
there is about one foot of earth over the culverts. The channel con-
tinues for 75 feet beyond the twin culverts before passing over a con-
crete drop structure between 2 and 3 feet high. From the drop structure,
the auxiliary channel meanders downstream before emptying into low lying
swamps downstream of the dam.

According to the agreement of 10/10/47 between the State of New Jersey
and the City of Burlington the top of the dam should be maintained at
Elev. 39.5

b. Location. Sylvan Lake Dam is located on Mill Stream in Burlington
Township, Burlington County, New Jersey. The site is approximately 1/2
mile upstream of Burlington, a community with a 1970 population of 11,991
and is shown on USGS Quadrangle entitled, "Bristol, NJ & PA" at coordinates
N 40° 3.3', W 74° 51.5! A regional location map of Sylvan Lake Dam is
enclosed as Plate 1, Appendix E.

c. Size Classification. Sylvan Lake Dam has a maximum height of 18 feet
which places it in the "Small" size dam category for height because it is
less than 40 feet high. It has a maximum storage volume of 150 Ac. Ft.
which places it in the "Small" size dam category for storage because it
has less than 1,000 Ac. Ft. maximum storage. The dam is therefore in the
"Small" size category.

d. Hazard Classification. The populated hazard area in Mill Stream

valley begins about 1,000 feet downstream of the dam. Approximately

one half mile downstream of the dam, discharge in the Mill Stream channel

is directed through a 3-foot diameter pipe for a distance of about 0.75
miles in the southern portion of the City of Burlington. Failure of

Sylvan Lake Dam would result in flooding of a large area of the southern
portion of the City of Burlington causing extensive property damage and
probable loss of lives. Therefore, the dam is in the "High" hazard category.

e. Owneréhi . The dam is owned by the City of Burlington, New Jersey,
City Hall, 08016.

f. Purpose of Dam. Sylvan Lake Dam was constructed to divert flow in
Mill Stream around the City of Burlington. The impoundment is used
extensively for recreation.

g. Design & Construction History. The dam was originally constructed
sometime prior to 1885. Right-of-way for the main outlet channel was
obtain in 1885, but the channel was not built until 1894,

In 1903 the earth embankment breached draining both Sylvan Lake and
Lesser Lake which is 400 feet upstream and connected to Sylvan Lake at
that time by a 12-inch pipe. The lakes were drained resulting in serious
flooding and extensive property damage in the City of Burlington. The
damaged embankment was repaired by throwing tree stumps and sand into
the breach.




1.3

In 1933 the main outlet channel levee breached about 950 feet down-
stream of Sylvan Lake in a region of the outlet channel which passes
through a swale known as Black Water Lake. As a result, portions of
the City of Burlington were flooded to a depth of two feet. The dike
was immediately rebuilt with sand and gravel.

The embankment failed on June 27, 1938 as the result of the heavy
rains of June 26-27. Flooding with associated extensive property damage
in the low-lying southern portion of the City of Burlington resulted.
The dam failed due to saturation and slumping of the earth embankment
and not from overtopping. The embankment was repaired and some grading
and cleaning of the outlet channel were accomplished in late 1939 and
early 1940,

No work was done on the dam and outlet channel for the next 7 years.
After extensive controversy and litigation, the outlet channel and dam
were accepted by State of New Jersey authorities as being satisfactorily
repaired in October of 1947.

In November 1947, Burlington Township offered to take over respon-
sibility for maintenance of both lakes and the outlet channel upon
completion of modifications then pending for the Lesser Lake if the
City of Burlinaton would provide financial support for the maintenances.
Both parties were advised that they should come to an agreement for the
performance of the then proposed work and for future maintenance. There
is no evidence in the DEP files that such an agreement was ever reached.
As interpreted by DEP, since no such agreement exists, full responsibil-
ity for maintenance of the dams and outlet channel rests with the City of
Burlington,

h. Normal Operating Procedures. There are no operating procedures
associated with this site.

Pertinent Data

a. Drainage Area. The drainage area upstream of the dam is 0.9 square
miles, as taken from information provided by DEP and verified on topo-
graphic maps.

b. Discharge at Dam Site. No high pool or discharge records were made
available. The outlet channel capacity with the reservoir surface at
the low point of the top of the dam (Elev. 38.6) is 187 cfs.

c. Elevation. (Feet above MSL)

Normal Pool 36.0+
Outlet channel (initial invert at impoundment) 36.0+
Top of Dam (State requested, refer to 1.3.b) 39.5
Top of Dam (as determined by field survey) 38.6
Streambed at Centerline of Dam 21.0+
Maximum Tailwater Unknown
Invert of semi-circular culvert in Outlet Channel 35.3

d. Reservoir Length. (Feet)

Normal Pool, Elev. 36.0 1,800
Top of Dam, Elev. 38.6 2,200
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Storage, (Acre-Feet)

Normal Pool, Elev. 36.0 99
Top of Dam, Elev. 38.6 162
Reservoir Surface Area,(Acres)
Normal Pool, Elev. 36.0 20.0
Top of Dam, Elev. 38.6 28.0
Dam Data.
Type Earth
Length 940 feet
Height 18 feet (Maximum)
Top Width 20 feet (Ave.)
Side Slopes 1.5H:1V (upstream); 1.7H:1V (downstream )
Zoning Unknown
Impervious core Timber core wall
Cutoff Unknown
Grout Curtain Unknown
Spillway.
Type Earth channel
Width Average 5 feet with side
Slopes 2:1
Length 5,100 feet
Crest Elevation 36.0+
at edage of impoundment-
Gates None
Upstream channel None
Downstream channel Full Length of channel 5,100 feet.
Outlet Works . No outlet facilities

other than the outlet channel.




SECTION 2

L ENGINEERING DATA
2.1 Design
a. Data Available. The engineering data made available by the New

Jersey DEP includes the following:

Y

F-
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10.

1.

12.

13.

14.

15.

History of events concerning Sylvan Lake with emphasis on failures
and subsequent repairs.

Application, report on the application, and permit for repairs on
Sylvan Lake Dam in 1939 necessitated by failure of the Sylvan Lake
Dam embankment in June 1938.

Specifications for the 1939 repairs.

Hydraulics, hydrology, and structural design computations for
repairs (1934, 1939, 1947).

Drawings for repair work (1939, 1947).

Construction and design progress reports (1939, 1947).

Photographs through the years beginning in 1938 of the dam and spillway.

Newspaper clippings through the years beginning in 1938.

Dam Inspection Reports by the State of New Jersey through the
years beginning in 1938.

Resolution opposed to any application to raise the water level
in Sylvan Lake by the City of Burlington (1945).

Legal documents, correspondence, minutes of State hearings, and
results of hearings concerning the City of Burlington's responsibility
for maintenance of Sylvan Lake Dam and appurtenances (Nov. 1946
through Feb. 1947).

Deed of 1884 ?iving the City of Burlington right-of-way for an
outlet channel from Sylvan Lake.

Correspondence relative to public recreation development at Sylvan
Lake (1947).

Correspondence relative to Burlington Township assuming respon-
sibility for maintenance of Sylvan Lake with the City of Burlington
providing financial support (1947 and 1962).

Miscellaneous correspondence majority being between the City of
Burlington and the State of lew Jersey.




b. Design Features. The principal design features for the structure
are shown on the drawings in Appendix E and are discussed in Section 1.2.a
of this report.

2.2 Construction

The dam was originally constructed sometime prior to 1885. Construction
necessitated by failures of the structure is discussed in Section 1.2.q.

2.3 Operation

There are no operational features associated with this dam. There is
no known reservoir drain system in this structure.

2.4 Evaluation

a. Availability. All information made available was obtained from
DEP. Very Timited information is available concerning the embankment and
foundation materials.

b. Adequacy. The information made available by DEP, converstions
with the Owners representative and observations made during the field
investigation provided adequate data for a Phase 1 evaluation.

c. Validity. There is no reason to question the validity of the data
obtained from ﬁEg




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Sylvan Lake Dam took place on
April 13,1979, At the time of the inspection, the reservoir water surface
was a few inches above the invert of the entrance to the outlet channel. No
underwater areas were inspected. The observations and comments of the field
inspection team are in the checklist which is Appendix B of this report.

The appearance of the facility indicates that the dam and its appurtenances
are marginally maintained.

b. Dam. The dam appears to be an irreqularly placed, dumped fill. It
has an extremely irregular top width which averages about 20 feet, very irregular
side slopes which average about 1.7H:1V downstream and 1.5H:1V upstream and a
very irregular top of dam profile which varies over 2 feet in elevation. The
embankment has no slope protection on either the upstream or downstream slopes.
Trees growing on the upstream slope have trunks up to 12 inches in diameter and
are over 30 feet tall while trees growing on the downstream slope are up to 50
feet tall with trunks as much as 3 feet in diameter. Waste asphalt, concrete,
and tree stumps were found protruding from the embankment fill.

The dam is approximately horseshoe shaped and concave downstream.
The right side of the embankment is about 370 feet long, the central part is
about 230 feet lona, and the left side is about 340 feet long (Refer to SH.2
Appendix E).

Beginning a few feet downstream of the toe of the central portion of
the embankment there is a wet region which extends downstream for hundreds of
yards in the floor of Mill Stream valley. The ground in this region is very
soft with pools of murky, rust colored water 6 to 8 inches deep. There is
evidence of seepage along the face of the downstream embankment 3 to 4 feet
above the toe. There are rust colored stains on old tires and assorted debris
in the valley 6 to 12 inches higher than the existinag surface of the murky,
rust colored water.

¢. Appurtenant Structures. The outlet channel (described in Section
1.2.a) has trees and brush growing on its banks. It is constricted to less
thaq 3 feet in one location with vertical timber sidewalls. At various lo-
cations the channel is clogged with brush, sediment and debris.

The auxiliary channel aligned approximately normal to the outlet
channel 180 feet downstream from the reservoir is clear of debris for its
entire length.

d. Reservoir Area. The perimeter of the reservoir is completely de-
veloped in residential properties. There is no evidence of excessive siltation,
slope instability, or other features that would adversely affect the storage
capacity of the reservoir. The slopes along the perimeter of the reservoir
are for the most part vegetated and on aentle gradients.




e. Downstream Channel. The downstream channel is the outlet channel
until it joins the Tanner Brook channel approximately 5,100 feet downstream
of the dam. For a description of the channel for its entire length refer to
Section 1.2.a. The channel gradient varies between 0.1 percent and 0.6 per-
cent. There are about three dozen homes in Town Estates which would be
affected by flooding of the outlet channel.

The populated hazard area in Mill Stream valley begins about 1,000
feet downstream of the dam. Approximately one half mile downstream of the
dam, discharge in the Mill Stream channel is directed through a 3-foot diameter
pipe for a distance of about 0.75 miles in the southern portion of the City
of Burlington. Failure of Sylvan Lake Dam would result in flooding of a

large area of the southern portion of the City of Burlington causing extensive
property damage and probable loss of lives
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedures
There are no operational procedures associated with this dam.

4.2 Maintenance of the Dam

The Owner's representative said that there is no maintenance program
for the dam.

4.3 Maintenance of Operating Facilities

There are no operating facilities associated with the dam. There is
no reservoir drain for this dam.

4.4 Description of any Warning System in Effect

According to the Owner's representative, no flood warning system is in
effect at this site.

4.5 Evaluation of Operation Adequacy

There are no operating facilities associated with the dam. Maintenance
appears to be marginal. A maintenance check 1ist should be developed and
implemented by the Owner.

A downstream warning system should be developed and during periods of
heavy rainfall, the dam should be monitored and downstream residents alerted
in the event of an impending failure.

The dam is accessible under all weather conditions.
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_‘ SECTION 5 l
HYDRAULICS AND HYDROLOGY 1

b 5.1 Evaluation of Features

a. Design Data. The drainage area contributing to Sylvan Lake Dam is
about 0.7 miles Tong and averages about 1.3 miles wide. Ground elevations
range from 92 to 36 feet above MSL. The slopes of the drainage basin are

for the most part gentle. The drainage basin is made up of relatively equal
portions of woodland, pastures, orchards, and residential development. The
runoff characteristics of the drainaae basin may undergo change in the future
H as a result of further residential development.

] As specified by the State (agreement of 10/10/47) the top of dam

NG I e r—

: should be 3.5 feet above the normal pool level of Elev. 36.0. As revealed
by the inspection field survey, the entire portion of the embankment parallel [
to the outlet channel and a portion of the embankment approximately 60 feet §
lonq adjacent to the right abutment have less than a 3.5-feet of freeboard L

between normal pool and the top of the dam.

The spillway is the outlet channel (discussed in Sections 1.2.a
and 3.1.c) which has a maximum desian capacity of approximately 190 cfs. to
the surveyed low point of the top of the dam.

For further information, refer to the computations, data, and
printouts included in Appendix C of this report.

b. Experience Data. According to the Owner's representative, no "
discharge or reservoir stage records are maintained for this site. He 5,
did note that the reservoir stage varies approximately a foot in the ;
course of a year.

c. Visual Observation. The outlet channel which is the only route for 1
discharge from the impoundment is in poor condition. It is overgrown, sedi- i 1
ment choked, and constricted.

d. Overtopping Potential. The Spillway Desian Flood (SDF) for this
small size, hiah hazard structure is given as a range from one-half of the
Probable Maximum Flood (PMF) to the full PMF. Based on the distance of
1,000 feet to the populated hazard area, the SDF selected for use is the
PMF. The PMF hydrograph was routed throuah the reservoir with the starting
water surface elevation at the invert of the semi-circular culvert in the |
outlet channel, Elev. 35.3 . The maximum water surface elevation in the |
reservoir resulting from the PMF routing would be 5.4 feet above the invert
of the semi-circular culvert in the outlet channel and 2.1 feet above the
lowest point of the top of the dam. The Tow point of the crest was determined {
by a field survey of the dam crest profile during the field investiaations iq
(See Sheet 3, Appendix E). }

e 2 o i

The peak inflow and outflow rates for the SDF were determined to be o
3601 cfs. and 3604 cfs. respectively. Based on the hydrologic analyses, the 14
spillway is capable of discharging 12 percent of the PMF without overtopping |
of the embankment.

|
|
{
|
!




e. Spillway Adequacy. A dam break analysis was performed to evaluate
the "hazard to loss of 1ife downstream from the dam from that which would
exist just before overtopping failure" (ETL 1110-2-234, 10 May, 1978).

For 50 percent of the PMF just before failure with the depth of flow about
1.5 feet over the low point of the top of the dam the discharge would be
1,780 cfs and the depth of flow would be 5.3 feet in the Mill stream valley
at the investigated hazard area 1,000 feet downstream of the dam. With
failure of the dam the discharge would be 3,910 cfs. and the depth of flow
would be 7.5 feet at the hazard area. Failure of the dam is considered to
significantly increase the hazard to loss of 1ife and would probable cause
apprecible additional property damage. Therefore, the spillway of the Sylvan
Lake Dam is classified as "Seriously Inadequate",




SECTION 6
STRUCTURAL STABILITY

t 6.1 Evaluation of Structural Stability |

a. Visual Observation. The dam appears to be an irreqularly placed, i
dumped fill. It has an extremely irreqular top width which averages about
20 feet, very irregular side slopes which average about 1.7H:1V downstream |
and 1.5H:1V upstream, and an undulating top of dam profile which varies 1
over 2 feet. The embankment has no slope protection on either slope.

The roots of trees growing on the dam may increase the seepage

potential through the embankment and uprooting of the trees by high winds
could cause substantial volumes of embankment material to be disnlaced.

b. Design and Construction Data. The embankment cross-section geometry
does not conform with the design drawing cross-section which has a 3H:1V
downstream slope, 2H:1V upstream slope and a top width of 12 feet. There is
no information available on stability analyses, seepage computations, or
soil properties. Further information concerning design and construction is
found in Sections 1.2.9 and 2.1.a of this report.

{ c. Operating Records. The Owner's representative was not aware of
any operating records associated with this site.

d. Post Construction Changes. Since there are no records of the original
desian and construction, there is no way of knowing exactly what constituted
the original structure. Construction necessitated by failures of the structure
through the years is discussed in Section 1.2.q.

i e. Seismic Stability. Sylvan Lake Dam is located is Seismic Zone ] 14
of the "Seismic Zone Map of Contiquous States." Normally, it can be con- I8
i
)

sidered that if a dam in this zone is stable under static loadina conditions,
it can be assumed safe for any expected Zone 1 earthquake conditions.

e e i




SECTION 7

‘ ASSESSMENT, RECOMMENDATIONS,
L. PROPOSED REMEDIAL MEASURES

PR T Mt e — e

7.1 Dam Assessment

a. Safety. The visual observations and review of available infor-
mation indicate that the Sylvan Lake Dam is in poor condition. The many
deficiencies and problem areas noted in Sections 1.2.g and 3.1.b, 3.1l.c,
and 6.1.a are evidence of a general lack of maintenance and potentially
hazardous structural conditions.

The spillway (outlet channel) is capable of discharging 12 percent
of the PMF without overtopping of the earth embankment. Failure of the dam
by overtopping would increase the hazard to loss of life and would result
in an extensive increase in property losses downstream of the dam. There-
fore, the spillway is classified as "Seriously Inadequate", and the dam
is classified as "Unsafe (non-emergency)."

T 3 v
G S ERRE N QA T R 5

The impoundment can be drawn down below the outlet channel
invert elevation only by pumping since the dam does not have a reservoir
drain system.

b. Adequacy of Information. The information made available by DEP,
i conversations with the Owner's representative and observations made during
! the field investigation provided adequate data for a Phase 1 evaluation.

c. Urgency. The remedial measures recommended in Section 7.2 should
be initiated very soon.

d. Necessity for Further Evaluation. Further investigation should
be performed to determine the source of the seepage, and to determine the
stability of the embankment. Detailed hydrologic and hydraulic studies
should be made to determine measures required to pass the PMF safely.

7.2 Recommendations and Remedial Measures

a. Facilities

1. A detailed hydrologic and hydraulic study should be made to determine ’>
measures required to pass the PMF safely. 4

2. A subsurface investigation program should be initiated to determine .
the composition and in situ properties of the earth embankment and foundation
materials. The investigations should be supervised by a licensed professional
engineer experienced in the design and construction of dams.

3. A stability analysis should be performed for this embankment based ?
: on the results of the field investigations. This analysis should be performed ;
¢ under the direction of a licensed professional engineer experienced in the

design and analysis of dams. (o

-13-
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4, Piezometers should be installed in the embankment and foundation
to measure pore pressures.

5. A1l trees and brush should be removed from the dam and the embankment
area where the trees have been removed should be backfilled and regraded.

6. The swampy region beginning immediately downstream of the dam should
be monitored reqularly for any signs of increased seepage and/or turbid water.

7. A reservoir drain system should be designed and incorporated into
the structure.

8. The embankment slopes should be protected with a vegetative cover
or riprap.

b. Operation and Maintenance Procedures.

1. A downstream warning system should be developed.. During periods
of heavy rainfall, the dam should be monitored and downstream residents in
the Mill Stream valley should be alerted in the event of an impending failure.

2. The Owner should develop and implement a maintenance and inspection
checklist to insure that all items are maintained on a regular basis.
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APPENDIX

A

Check List Engineering Data

‘Design, Construction, Operation

Phase |
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Visual Inspection
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FIGURE 9.21 Typical nomograph for inlet controlled culvert desig{:. (a) Squa.re-
edged entrance. (From Handbook of Concrete Culvert Pipe H ydraulics,

Portland Cement Association, 1964.)
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